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APOLLO REQUIREMENTS 
FOR PROCESS CONTROL AND FABRICATION OF 
PARALLEL GAP RESISTANCE - WELDED ELECTRONIC 
CIRCUIT MODULES AND ASSEMBLIES 


1. PURPOSE 

1.1 This document establishes the minimum requirements for process 

control and fabrication of electronic assemblies utilising parallel gap resist¬ 
ance-welding. It also specifies certification and qualification requirements 
for welding personnel.-, welding equipment, materials, weld schedules, and 
defines quality requirements. 

2. APPLICABLE DOCUMENTS 


2.1 The following documents of the issue in effect on the date of applica¬ 
tion of this document form a part of this specification to the extent specified 
1 erein. 


(a) 

ND 1002280 

(b) 

ND PS 1015402 

(c) 

ND PS 10154(H) 

(d) 

ND 1002281 

(«) 

ND 1002268 


Apollo Parallel Gap Visual Criteria 
Materials Specification (Kovar, Gold Plate) 
Materials Specification (Nickel Ribbon Wire) 
Apollo Parallel Gap Wiring Standards 
Apollo Parallel Gap Welding Standard Repairs 


2.2 Precedence. The provisions of this specification shall be applicable 
to all phases of parallel gap welding to the extent specified herein. In the 
event of conflict between the requirements of the applicable drawings, this 
specification and other documents cited herein, the requirement* of the 
applicable drawings, this specification and other documents specified herein 
shall govern in that order. 


3. GENERAL REQUIREMENTS 


3.1 Fabrication 

3.1.1 Welded electronic circuit modules and assemblies shall be fabricated 
in accordance with the applicable drawings. 


3.2 Materials 
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3.2.1 Materials shall be used that conform to the requirements of 
Paragraphs 2.1 b and c 

3.3 Equipment 

I 

3.3.1 The welding machine shall consist of a controllable electrical energy 
source or sources, one or more welding heads ani electrodes. The equipment 
i *.ust be capable of maintaining accurately and reliably the force, and gap and 
the controlled pulses of electrical energy to the weldments. 

3. 3.1.1 The pulse duration, amplitude, and voltage wave form delivered to 
the electrodes shall bo repeatable within ±5% for any given setting. 

3. 3.1.1.1 Waveform or pulse shape reading cited herein shall closely approxi 
mate the growth and decay of the current and/or voltage observed at the 
electrodes The waveform or pulse shape requirement »nay be satisfied by 
comparing the welder output to a standard waveform or pulse shape on a 
graticule in conjunction with an oscilloscope with a long persistence screen. 

3.3.1.2 The force at the electrodes shall be repeatable within dk 0.25. 
pounds (114.grams) for each electrode. 

3.3.1.3 Welding electrodes shall conform to the contractors' configuration 
drawings. 

3.3.1.3.1 Electrode Gap adjustments for a specified setting must be set 
within ± . 001 inch. 

3. 3. 2 Pull Test Machines shall be capable of pulling at a uniform rate 
uot to exceed 40 inches per minute linear velocity. The machines shall be 
accurate within 2 per cent of the full-scale-force-readings, or 0 2 pounds, 
whichever is less. 

3.3.3 Binocular Microscopes of 10 diameters power shall be used for in¬ 
spection of parallel gap welds. BinociUar microscopes of 10 diameters 
minimum shall be used for production welding. 

3.3.4 A camera microscope with a minimum capability of 75 diameters 
shall be used for metallurgical examination. 

3. 3. 5 Electrode force gage. 

3.3. 5.1 Electrode force gages used shall be readable to 0.125 pound maxi¬ 
mum (57 grams) per division.. 
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3.3. 6 Equipment shall be available that is capable of measuring the 
electrical output at the electrode* with the accuracy detailed in Para¬ 
graph 4. 2.1. Electrical measurement? ehall be made at the welding 
surface of the electrode*. 

3.4 Handling and Workmanship: Precautions shall be taken to avoid 
unnecessary handling of components and component leads. To prevent 
contamination, finger cots or other protective covering shall be worn by 
welding and inspection personnel. 

3.4.1 Surfaces to be welded shall be clean and free of all traces of wax, 
oil, grease, and other organic contaminants. 

3 . 4 . 2 Bending of component leads (unless specified) must be avoided. 
Precautions shall be taken to avoid excessive handling of wires and leads 
in a manner which may result in bendiug or kicking. 

3.4. 3 No identification or handling methods shall be utilized which may 
contaminate the leads in the zone to be welded. 

3.4.4 Components, component leads and jumper wires shall be insulated 
as specified on the drawing. 

3.4.5 Precoating of components, unless otherwise specified on the drawing 
or process sheet, shall not be done prior to assembly and welding. 

3.4.6 Welding surfaces of electrodes showing signs of pitting, pick-up 
deterioration, contamination, excessive oxidation, wear or other damage 
shall not be used. 

3.4. 7 'Electrodes may be cleaned with the following:' 

(a) 600 grit or finer 

(b) Methylene chloride 
ic) Trichlorethylene 

(d) Metal files shall not bo used to recondition electrodes on a 
welding machine at the welding station. 

3.4.8 There shall be no dirt or contamination in the electrode gap. 

3.4.9 No weld shall be made over an existing weld, (fig. 1) but a single 
weld may be made on a lamination of materials (fig. 2) to weld the two 
uppermost weldments. 


L 


_ 
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Figure 1 



UNACCEPTABLE 


Figure 2 



ACCEPTABLE 
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3. 5 Certifi ation and Qualification: Certification and qualification 
requirements specified in this document shall include requirements icr 
conformance with inspection and test ciiteria for all welding of assemblies, 
sub-assemblies, and modules and pass the tests specified herein. Re¬ 
certification and requalification requirements, when applicable, shall 
conform to the same certification and qualification requirements. 

4. PROCESS CONTROL 

4.1 To ensure proper control of the welding process, it shall be 

mandatory that the contractor meet all requirements delineated in this 
document. In addition, it shall be the responsibility of the contractor's 
Quality organization to audit continually all requirements of this speci¬ 
fication to assure compliance. 

4. 2 Qualification of Welding Equipment: Prior to Mie use of welding 
equipment for production purposes, it shall be qualified as a complete 
system (Paragraph 4. 2.4). 

4. 2.1 Accuracy of meter : All meter indicators of weld energy used for 
the welding shall i ave a full-scale accuracy of ± 2% or better and no reading 
Jhall be taken below the 15% zone of the low end of the meter. 

4. 2. 2 Repeatability between machines : Machines of the same equipment 
model shall exhibit ± 5% repeatability with respect to voltage pvlse duration, 
voltage amplitude, and pulse shape at specified settings. 

4.2.3 Within-Machine-Repeatability: Within-machine repeatability shall 
be jt 5% fov any specified setting. 

4. 2. 3.1 The voltage waveform at the Weld-Head shall be measured and.adjusted if 
necessary to attain the required pulse duration and amplitude and type of 
pulse shape at selected settings. 

4. 2. 3.2 The torce at the ‘electrodes shall be accuiate and repeatable a« 
specified in Paragraph 3.3.1.2. 

4. 2.4 Qualification of Welding Machines 
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4. 2 4.1 The Quality Control organisation shall specify the ISO r eld 
schedule to be used for Welding Machine qualification. The actual 
welding machine setting, such as, typical wave shape, amplitude, pulse 
duration, force and gap shall be recorded on the qualification work sheet 
prior to and after completion of the qualification test. 

4. 2.4.2 Amplitudi, pulse duration, force, gap and typical wave shape 
shall meet the requirements of paragraph 3.3.1. 

4. 2.4.3 During qualificatijn welding, no maintenance or adjustments to 
the equipment shall be permitted. 

4.2.4.4 A minimum sample of 55 weld samples shall be prepared at a 
specified ISO weld schedule by a qualified welding operator. The weld 
samples must meet alt the visual requirements defined in paragraph 5. 

Five (5) randomly ««l«cted sample* must meet the metallurgical re¬ 
quirements defined in Paragraph 5. 2. The remaining 50 welds shall be 
pull tested and meet the statistical requirements of Paragraph 4.9. 2. 

4. 2. 5 Records of qualification must carry the following information: 

(a) Welding Machine make and serial number. 

(b) Class and type of electrodes used during qualification. 

(c) Types of materials welded. 

(d) Quality Control Engineering approval. 

(e) Date of qualification. 

(f) Restrictions, if any* 

(g) Welding machine settings used. 

(h) Welding head serial number. 

(i) Visual weld acceptance data. 

(j ) Duration and amplitude data and type of pulse shape. 

4. 2. 6 The contractor's quality organization shall establish or approve the 
criteria for qualification of welding machines. These criteria shall include 
the requirements of this specification as a minimum. 


4. 3 Qualification of Welding Machine Operators 
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4.5.5 If an operator fails Qualification, or if Qualification is revoked at 
any time, the operator shall be retrained and requalified in accordance with 
the above paragraphs before being permitted to continue production welding. 

4. 3. 5.1 Requalification ot an operator shall be required: 

(a) If tkj production supervisor or cognizant Quality Control 
Agency has evidence that an operator's welding is sub-standard. 

(b) If visual inspection results in an abnormal rejection rate of weld¬ 
ments due to an operator's performance or workmanship. 

4.3. 6 If the opeiator has not performed parallel gap welding for 30 days or 
more, she shall prepare daily for a period of not less than five (5) consecutive 
working days 15 acceptable welds out of 15 attempts manufactured to an 
approved weld schedule. In addition, she shall weld an acceptable dummy 
module consisting of 50 weMs, alt of which shall be acceptable per Para. 5. 

4.3.7 The contractor's Quality organization shall establish or approve the 
criteria for qualification of welding operators. These criteria shall include 
the requirements of this specification as a minimum. The Quality organization 
shall have the final approval authority on the eligibility of a candidate fcr 
welding operator work. 

4.4 Qualification of Inspection Personnel 

4.4.1 All Welding Inspectors shall successfully complete both the Operator 
Training Program and the Inspector Training Program. 

4.4.2 The inspector shall demonstrate: 

(a) A working knowledge of all inspection criteria and requirements. 

(b) The ability to identify a machine setting from a posted weld 
schedule. 

(c) The ability to use 10 x magnification for visual inspection. 

(d) Acceptable operation of the pull testing equipment. 

(e) The ability to read and understand applicable routing speci¬ 
fications. 

4.4.3 The inspector shall inspect, daily for a period of not less than 
five (5) consecutive working days, 15 welds to demonstrate proficiency in 
identifying both acceptable and non-acceptable operator performance in 
accordance with weld defect criteria. 
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4. 7. 4. 3 "t" Teat Compariaon of Means: The mean break strength at each 
of the box points shall be compared with that at the selected schedule by: 




4.7.4.4 "F" Teat Comparison of Variances: The standard deviation at each 
of the box points shi ll be compared with that at the selected schedule by: 



<2.4 


s 


4.7.4.5 ISO Strength studies which fail to meet the statistical requirements of 
Paragraph 4. 7.4.1, 4.7.4.2, 4.7.4.3, or 4.7.4.4 may be accepted as an ex¬ 
ceptional or unique condition only after the ISO strength data has been competed, 
analyzed, and an assignable cause has been derived. It shall be the Quality Control 
functions responsibility for establishing variation limits from the allowable statis¬ 
tical requirements, and assuring the acceptable weld quantity of the ISO strength 
study and the weld quality of future products which will utilize this weld schedule. 

I t 

Documented evidence, such as, inetallurigical analysis, material strength and 
variation studies, and statistical test data, must form part of the ISO strength 
study data package to substantiate the invokement of this paragraph. 

4. 7. 4. 6 Exceptional or unique conditions: At times, welding is performed under 
exceptional of unique conditions. This may result in the establishment of criteria 
other than those described herein for standard conditions. 

4.8 Methods of Performing Break-Strength Test 

4.8.1 180° Peel Test. The 180° Peel Test is illustrated in Figure #3A. The 

load is applied along the axis of the two members, such that a failure will occur 
by peeling of the weld. The mode of failure will be a tensile fracture through the 
weld, or a fracture of the lead adjacent to the weld. 

4.8. 2 Tensile Shear Test. The Tensile Shear is illustrated in Figure #3B. The 
load is applied axially along both members. The .failure mode will depend on the 
rigidity of th" member. 

4.9 Weld Process Control 
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4. 9.1 Maintenance. Maintenance of welding equipment used in production snail 
be performed by qualified set-up personnel prior to production welding and ■halt 
include checks for: 


(a) Electrode force and gap setting. 

(b) Electrode alignment, positioning and dress. 

(c) Voltage and pulse duration. 


4.9. 2 To 'erify the continued effectiveness of weld schedule information and 
welding machine and personnel capabilities, statistical process control techniques 
shaM be developed and implemented for use with production welding activity. X 
and R techniques shall be used. Statistical control data may be derived from the 
samples as prepared in the following paragraphs. Control limits shall be based 
on data developed during verification of the selected schedule. 


4.9. 2.1 At least once per shift, prior to production welding, a minimum of 
5 weld-test specimens »hall be prepared for each active weld schedule setting. 


Figure 3A 
190° Peel Test 



F igure 3B 
Tensile Shear Test 
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4. 9. 2. 2 Weld specimens shall be visually inspected per Para, 5.1 and 
pull tested to destruction in accordance with Paragraph 4.8. 

4.9. 2.3 The average pull strength and pull strength range for each sample 
group shall be utilised for statistical process control purposes. 

4.9. 2.4 If the sample data, the production operator, or the inspector indi¬ 
cates that the process is out of control, any weldments made since the 
previous satisfactory sampling shall be considered unsatisfactory until 
accepted by complete visual reinspection. 

4.9. 2.5 The Quality organization shall investigate out of control conditions, 
determine their origin, and initiate the corrective action required. 

4.9.3 Calibration of Equipment 

4. 9. 3.1 Welding Machines. Electrical and mechanical accuracy of the 
equipment shall be recalibrated at least every 69 days by checking all items 
under Paragraph 4. 2.4. 

4.9. 3. 2 Pull Test machines shall be checked for accuracy at intervals not 
to exceed 60 cays. 

4.9. 3.3 Binocular microscope and electrode force gages shall be calibrated 
at least every 60 days. 

4.9. 2.4 All equipment that must be calibrated shall have attached to it a 
label or tag indicating the date for next calibration. 

4. 9. 3. 5 Equipment with calibration past due shall not be used until it 
has been recalibrated. 

4.9.4 A Weld Machine History Record shall be maintained, including a 
record of all major changes made on each weld machine. Such items as 
tube and transistor replacements, cable replacements, major overrule, 
etc., shall be recorded. All entries shall be clearly dated and initialed. 

5. QUALITY ASSURANCE REQUIREMENTS 

5.1 Visual Inspection . All production welds shall be inspected visually 
at 10 x magnification at a work station other than the welding position for 
the following items: ^Paragraph 2. l(a)l 

5.1.1 Presence or absence of a weld. If doubt exists as to the presence 
or absence of a weld, the weld is to be rejected. Under no conditions is a 
weld to be stressed by any means. 
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5.1. 2 Presence or absence of gros9 defects. Presence of the following 
gross defects shall be cause for rejection by the inspector: [Paragraph 2.1 (a).] 

(a) Any crack in or fracture of either parent member. 

(b) A hole of any size which has been burned through one or both 
of the parent members. 

(c) Any removal of material in the smaller member which reduces 
the cross sectional area cf the member by 20 per cent or more. 

(d) Any hole, the internal extent of which is not visually determinable. 

(e) Insufficient weld is evident where the leads are insecurely bonded. 

5.2 Metallurgical Inspection. Samples from the selected schedule and the 
four Box-Points shall be examined . metallographically at 75 x (or greater) 
magnification tor evidence of satisfactory metallurgical bond. Specimens 
examined shall conform to the following criteria. 

5. 2.1 When viewed metallographically, at least 90 per cent of the line of 
demarcation between the two members shall exhibit a c ictory metal¬ 
lurgical bond. Two sections shall be examined at 75 x mm, as needed to 
verify the existence of a satisfactory metallurgical bond. One section shall 
be longitudinal to the weld, the other shall be transverse to the weld. 

5. 2. 2 Any evidence of porosity, cracks, voids or areas of visible separa¬ 
tion located along the interface shall constitute a region of unsatisfactory 
bond. The total linear dimension of all such regions located at the interface 
shall under no circumstances exceed 10 per cent of the total length of the 
line of demarcation between the parent members. 

5. 2. 3 Providing that the strength of the bond meets all test requirements 
and that ai least 90% of the bonding interface exhibits a satisfactory bond, 
the weld shall be deemed satisfactory unless: 

(a) Porosity, voids or cracks ^re observed at locations other than 
the weld interface with majpr dimension exceeding 10 per cent 
of the thickness of the member in which they are located. 

(b) In alloy systems where low n^elting or brittle phases are possible, 
metallographic examination reveals such phases to be present and 
so distributed ; 3 to be likely to impair the weld performance. 
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i 

(c) A continuous network of cast or dendritic structure is present 
and so distributed as to be likely to impair the performance 
of the weld under cyclically imposed dynamic loads. 
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3.2.3 Mechanical paint mixer. Fed Devil Paint Conditioner. 

3.2.4 Suitable fixtures, trays, racks, etc. for nroner 
handling of the work load. 

3.2.5 Zahn Cup No. 2. 

3.2.6 Sable hair brush for touch-up purposes only. 

3.2.7 Equipment to measure the thickness of the coating such 
as Dermitron, Magne-Gage or Dermascope. 

3.3 Storage stability 


3.3.1 Each component shall have a shelf life of at least 
12 months when stored in closed containers at a 
maximum ambient temperature of 95°F (35°C). 

3.3.2 Any material which has exceeded the expiration date 
marked on the container by the manufacturer shall not 
be used. 


3• 4 Preparation of coating material 

3.4.1 Thoroughly agitate the base resin, component No. 1 of 
1012543, in its original container using a mechanical 
paint mixer or shaker. 

3.4.2 Add one volume of the converter-catalyst, component No. 2 
of 1012543 to three volumes of the base resin, component 
No. 1 of 1012543, and mix thoroughly on a mechanical paint 
mixer or shaker. 

3.4.2.1 The visocity of the mixed coating material shall be 

a maximum of 34 seconds measured with a No. 2 Zahn Cup. 

3.4.3 If siphon spray equipment is used, reduce (thin) the mixed 
coating material up to 10% by volume with Xylene conforming 
to TT-X-916. 


3.1 The viscosity of the Xylene reduced (thinned) mixed 
coating shall be a maximum of 24 seconds measured 
with a No. 2 Zahn Cup. 

If the mixed-coating material (3.4.2) or the reduced 
(thinned) mixed coating material (3.4.3) fails to meet 
the viscosity requirements indicated in 3.4.2.1 and 
3.4.3.1, the prepared coating material shall not be used 
and shall be discaroed. In addition, the containers and 
the contents from which the coating material was prepared 
shall also be discarded. 


3 




APOLLO G&N Specification 
ND1002279 N ^ I 

Original Issue Date: 

Release Authority: TDRR 2 2*W 
Class ^ Release 


PROCESS SPECIFICATION 
APPLICATION OF EPOXY PAINT 


Record of Revisions 


Date 

Revision 

Letter 

TDRR 

No. 

Pages 

Revised 

Approvals 

MIT 

NASA 




























































• 


•« 


This specification consists of page 1 to 5 inclusive. 


APPROVALS 

NASA/MSC 


| (fi YvD 

OT REQUIRE^ 

per ima 


1 


ASA PP7 65 612 



























APOLLO G&N Specification 
ND1002279 


1. SCOPE 

1.1 PURPOSE. This specification establishes the process requirements for the application 
of epoxy Daint. 

1. 2 CLASSIFICATION. The requirements for the process covered by this specification shall 
be designated as ND1002279-001. This shall Include all requirements specified in Sections 1 
through 6 of this specification. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents of the issue in effect on the date of 
invitation for bids form a part of this specification to the extent specified herein. 

SPECIFICATIONS 


Federal 


TT-X-916 


Xylene (For use in organic coatings) 


Military 


MIL-T-19588 


Toluene-Methyl Isobutyl Ketone Mixture 


DRAWINGS 


APOLLO G&N 


1008809 


Paint, Epoxy 


1010992 


Primer Coating, Epoxy Polyamide 
Chemical and Solvent Resistant 


PUBIJCATIONS 


NASA 


NPC 200-2 


NASA Quality Publication, Quality Program 
for Space System Contractors 
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3. REQUIREMENTS 

3.1 MATERIAL. The coating system covered by this process shall consist of a two com¬ 
ponent epoxy primer conforming to the requirements specified on Drawing 1010992, and a 
two component epoxy paint conforming to the requirements specified on Drawing 1008809. 

3.2 RESTRICTIONS. Unless otherwise specified on the applicable drawing, the finish 
shall be omitted from surfaces having a total dimensional tolerance of less than 0.001 inch, 
from inside cup or box shaped parts, and from all tapped and pin holes. 

3.3 PRETREATMENT. Prior to the application of the coating, the parts to be finished 
shall be treated as specified on the applicable drawing. When no pretreatment is specified, 
the parts shall be pretreated as follows with the exception that nonmetallic parts shall receive 
no pretreatment other than cleaning. 

3.3.1 Cleaning. Where surface contamination is inherent in the fabrication of the part or 
assembly, the contaminants shall be removed with a solvent or cleaning agent which is com¬ 
patible with the material to be coated. Care shall be exercised in the handling of pretreated 
parts to prevent surface contamination due to fingerprints, oils, greases, release agents, 
moisture, dust or other foreign material which would affect the adherence or appearance of 
the coating. 

3 3 2 Surface Roughening . The surfaces of ferrous parts (including corrosion resistant 
steel) and nickel plated parts shall be vapor blasted after cleaning to produce a uniform 
matte appearance. The surfaces of the parts shall be given a water spray rinse to remove 
all traces of blast grit, then dried to remove moisture. 

3.4 PRIMING. Unless otherwise specified, all surfaces to be finished shall receive a primer 
coat prior to the application of a top coat of epoxy paint. 

3.4.1 Preparation . Prior to blending the two components together, the components shall be 
individually stirred and have a temperature of 65® to 95°F. After the individual stirring, equal 
volumes of the components shall be blended together to form the primer. When thinning to a 
spray consister is desired, a thinner conforming to the requirements of Specification 
MII/-T-19588 oi a thinner consisting of equal volumes of methyl-isobuty 1 -ketone and toluol 
shall be mixed into the blended primer. The primer shall then be allowed to stand for a mini¬ 
mum of 1 hour at room temperature before use. 

3.4.2 Application . The primer shall be used within 8 hours after mixing and shall be applied 
in one wet pass to a dry film thickness of 0.3 to 0 .7 mil. 

3 .4 .3 Curing . Unless otherwise specified, the primer shall be allowed to air dry for a 
minimum of 1 hour before applying the top coat of epoxy paint. 

3 .5 PAINTING 

3 , 5 . i Preparation . Prior to blending the two components together, the components shall be 
individually stirred. After stirring, the two components shall be blended together in the ratio 
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of 1 part by volume of part B (catalyst) to 2 parts by volume of part A (resin). When thinning 
to a spray consistency is desired, xylene, which conforms to the requirements of Specification 
TT-X-916, shall be mixed into the blended paint. The paint shall then be allowed to stand at 
room temperature for a minimum of 1 hour before use. 

3.5.2 Apnlication . The mixed paint shall be used within 8 hours after mixing and shall be 
applied over the primed surfaces to a dry film thickness of 1 to 1.5 mil, unless otherwise 
specified. 

3. 5.3 Curing . The applied film of paint shall be allowed to air dry a minimum of 30 minutes 
before applying a force cure (a cure at a temperature other than room temperature). The force 
cure schedule shall be in accordance with Table I unless otherwise specified on the applicable 
drawing or if the underlying substrate is a nonmetallic material. 

3.5.3.1 Nonmetallic Materials . The force cure of nonmetallic materials shall employ a 
temperature schedule which is compatible with the underlaying substrate and may vaiy from 
the cure schedule specified in Table I as long as a satisfactory finish is obtained. 


TABLE I 

CURING SCHEDULE 


CURE 

TEMPERATURE fF) 

TIME (Min ) 

150 ± 5 

140 * 5 

130 ± 5 

120 ± 5 

Room Temp 

20 minutes 

35 minutes 

60 minutes 

120 minutes 

8 hours 


3. 6 CURED FILM PROPERTIES. The properties of the cured paint shall conform to the 
requirements of Drawing 1008809 when tested as specified therein. 

3.7 WORKMANSHIP. The primer and paint shall be smooth and uniform in appearance, 
free from sags, voids or other irregularities which would not reflect a good finish. Irregu¬ 
larities in the applied film, such as dirt, lint, small runs, pits and metal defects not 
completely hidden by the applied paint, shall be eliminated by using proper equipment, 
processes and application techniques. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 PROCESS AND QUALITY CONTROL. The processor shall maintain sufficient process 
and quality control to assure that the requirements of this specification are met in accordance 
with the provisions of Publication NPC 200-2. 

5. PREPARATION FOR DEITVERY. This section is not applicable to this specification. 

6. NOTES 

6.1 INTENDED USE. This process is intended for use in the application of epoxy paint 
on the APOLLO Guidance and Control Ground Support and Airborne Equipment. 


WS:lv 
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(Copies of specifications, standards, drawings, bulletins, and publications required 
by suppliers in connection with .-specific procurement Amotions should be obtained 
from the pi-ocuring activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall alpo notify MIT/IL 


APOLLC 

: Management of the conflict. 

a. 

The contract 

b. 

This specification 

c. 

Documents listed in this section 


t 




APOLLO G&N Specification 
ND1002289 


3. PROCEDURE 

3.1 SURFACE PREPARATION. Where surface contamination is inherent in the 
fabrication of th. part or assembly, the contaminants shall be removed with a solvent 
or cleaning agent which is compatible with the surface to be coated. Preferred solvent 
and cleaner materials are methyl ethyl ketone, per Specification TT-M-261 or Freon 
TF per Specification BB-F-671. Care shall be exercised in the handling of cleaned 
parts to prevent subsequent surface contamination due to fingerprints, oils, greases, 
release agents, moisture, dust or other foreign material which would affect the adherence 
or appearance of the coating. 

3. 2 MATERIAL. The coating system shall consist of a 2 component epoxy system 
conforming to the requirements of Drawings 1010657 and 1010686 to which aluminum 
flake conforming to Specification TT-P-320 Tyre I, Class A has been added. 

3.3 MIXING. The coating shall be mixed in accordance with the following formula: 

Ratio By Weight 

1010657 Eccobond 45 clear = 3 parte 
1010686 Eccobond Catalyst 15 = 2 parts 
TT-T-548 Toluene = 15 parts 

TT-P-320 Type I,Class A Aluminum Flake = 4 parts 

The resin and catalyst shall be thoroughly mixed by themselves. This mixture is thinned 
by the addition of toluene. I7ie aluminum flake shall be added to the thinned epoxy system 
in small increments with continuous stirring. After all materials have been combined, 
the mixture shall be thoroughly agitated to ensure complete wetting and uniform dispersion 
of the aluminum flake. 

I 

3.3.1 Pot Life. The pot life of the mixed system shall be 2 hours maximum at room 
temperature. 

3.4 APPLICATION. - The following technique shall be used to obtain the desired coating: 

a. The method of application shall be by spray only, as this system does not lend 
itself to brushing. 

b. Annlication pressure shall be 40±5 psi. Excessive spray pressure results in 
balling up of the aluminum flake and prevents leafing. 

c. A minimum dry film thickness of 0.0015" is required to obtain the required 
emissivity. 
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1. SCOPE 

1. I PURPOSE. This specification describes th< process tor the formulation and applica¬ 
tion of a low emissivitv coating to anodized alun mum and magnesium. 

1.2 CLASSIFICATION. The requirements for the process covered by this specification 
shall be designated as ND1002289-001. This shall include all requirements specified in 
Sections 1 through 6 of this specification. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to 
the extent specified herein. Unless otherwise specified, Military Standards and Specifi¬ 
cations shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

Federal 


fJB-F-671 

Freon Gas, Compressed (Chlorofluoro Hydro-carbons) 

TT-M-261 

Methyl Ethyl Ketone 

TT-P-320 

Pigment, Aluminum, for Paint 

TT-T-548 

Toluene, Technical 


DRAWINGS 


NASA 


1010657 

Epoxy Rcsiii (Clear) 

1010686 

Catalyst 

1010992 

Epoxy Primer Coating 


PUBLICATIONS 


NASA 


NPC 200-2 

NASA Qjalitv Publication, Quality Program for 

Space System Contractors 
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3.4 APPLICATION. The following technique shall be used to obtain the desired coating: 

a. The method of application 3hall be by spray only, as this system does not 1 nd 
itself to brushing. 

b. Application pressure shall be 40±5 psi. Excessive spray pressure results in 
balling up of the aluminum Hake and prevents leafing. 

c. A minimum dry film thickness of 0. 0015" is required to obtain the required 
emissivity. 

d. Continuous agitation during spray is required to keep the pigment well dispersed. 

e. The finish shall be applied in multiple coats, allowing 20 minutes miuimum flash- 
off time between coats. 

f. Care shall be exercised during and after the application of the finish to prevent 
dirt, dust, and other particles from contaminating the surface. This finish is 
highly susceptible to fingerprinting, smudging, etc., and finished parts shall 
therefore be handled using finger cots and other protective handling devices. 


3.5 CUr.E. The applied coating shall be air dried for 30 minutes minimum. To ensure 
thaw optimum properties of the finish are obtained, the air-dried coating shall be followed 
by a force cure of 2 hours minimum at 150°F. 

3*(5 ^OTJCH-UP. Damaged or bare areas shall be touched-up by spray or other suitable 
means of application in accordance with all requirements of this specification. 

3.7 WORKMANSHIP. The coating shall bo smooth, bright and uniform in appearance, 
tree from sags, voids or other irregularities which would affect the emissivity. The coating 
shall show no signs of balling or delamination which would result in a rough matte finish 
rather than a bright shiny one. The coating shall be free of included dust or other particles 
which would affect the emissivity. 
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d. Parts shall be cured in accordance with the following cure schedule: 

(1) The area repaired shall be cured 30 hrs min at 135*±5*F. 

3.7 TOUCH-UP AT FIELD SITES ONLY 

a. Clean the area to be repaired with isopropyl alcohol, distilled water, a second 
alcohol rinse,and a final Freon T. F. rinse. 

b. Mix the paint as follows: 

1010657 - Epoxy Resin - 6 PBW 
1010686 - Catalyst - 4 PBW 

TT-P-320 - Type I, Class A Aluminum Flakes - 1 PBW 

The resin, catalyst, and aluminum shall be thoroughly mixed and then brushed 
on the appropriate areas. 

c. Parts shall be cured at room temperature. 

3.8 WORKMANSHIP. The coating shall be smooth, bright and uniform in appearance, free 
from sags, voids or other irregularities which would affect the emissivity. The coating shall 
show no signs of balling or delamination which would result in a rough matte finish rather 
than a bright shiny one. The coating shall be free of included dust or other particles which 
would affect the emissivity. 
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PROCESS FOR 

ENCAPSULATING WITH SLOW RFACTING POLYURETHANE FOAM 
1. SCOPE 

1.1 This specification defines the procedure tor encapsulation 

of Tray A, Tray B and DSKY, only with a slow reacting polyurethane 
foam in order to protect the components from mechanical shock and 
vibration. 


1.2 The foam system in this specification free foams to a 
density of 6 pounds nominal per cubic foot. 

1.3 The low viscosity of the foam system and th*-. fact that 
foaming will not commerce up to four minutes after mixing at room 
temperature makes this system suitable ior encapsulating large units 
having recesses otherwise difficult to reach for the conventional 


fast reacting polyurethane foams 

2. APPLICABLE DOCUMENTS 

2.1 The f ollowing document: 

to the extent specified herein. 

SPECIFICATIONS 

Federal 

TT-M-261 

BB-F-671 

DRAWINGS 

NASA 

1CC6396 
ND 10020G4 


form a part of this specification 

Methyl - Ethyl - Ketone 
Freon T.F. 

Resin, Urethane Foam 
Epoxy Bonding 
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3. REQUIREMENTS 

3.1 Cleaning 

3.1.1 Surfaces to be covered or contacted by the foam shall 

be clean and free of grease, oil, dirt, or other contamination 
which might adversely affect the adhesion of the fjam. Use 
Freon T.F. or Ethyl Alcohol. 

3.2 Mold Preparation 

3.2.1 if used, tooling melds shall be cleaned by mechanical 

methods or chemically with solvent such as methyl - ethyl - Ketone. 
After cleaning, the molds shall then be coated with a fluorocarbon 
base mold release agent which in no way shall have a deleterious 
affect on the resin system before, during, or after curing and 
which shall allcv: releasing cured foam from the mold surface with¬ 
out damage to the unit or foam. 


3.2.2 The mold, assembly to be potted, and all associated tools 

(containers, & syringes, etc.) shall be kept in an environment in 

which the temperature is maintained at 81 F i 6 F for a minimum of 

4 hours prior to encapsulation except as noted in Para 3.6.1.A and 
3 .6.2 .A. 


3.3 


Formulation of Materials 


3.3.1 The following formulation of materials shall be used. 

Resin Component per SCD 1006396-C01 100 parts by wt 

Curing Agent per SCD 100639o-002 90 parts by wt 

3.4 AMOUNT OF FOAM REQUIRED 

3.4.1 For free foam applications on DSXY, the estimated weight 
of foam required shall be equal to the density in grams per cubic 
inch multiplied by the volume "V" in cubic inches or 1.58 x V IN.^. 


NOTE: The free foam density of the foam is 6 pounds 

per cubic foot nominal which converts to 1.58 
grams per cubic inch. 
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3.4.2 For free foum applications on Tray A, the estimated 
weight of foam required shall be approximately equal to twice 
the density in GM/IN 3 multiplied by the volume V in IN 3 or 3.0 
X V IN 3 . 

3.4.3 For free foam applications on Tray B, the estimated 
weight of foam required shall be equal to the volume in IN 3 
multiplied by 2.0. 

3.4.4 For closed mold applications, the maximum weight of 
foam required shall be equal to twice the weight required for free 
foam applications i.e. 3.16xV grams. The minimum weight required 
shall be the same as for free foa... applications i.e. 1.58 V grams. 

3.5 Mixing 

3.5.1 Add the required amount of curing agent to resin com¬ 
ponent at 81°F ± 6 C F in the proportions specified in paragraph 3.3.1. 
Stir thoroughly by hand using a tongue depressor or equivalent for 30 
± 10 seconds. 

3.6 Encapsulating. A two stage filling is used to prevent 

the foam from seeping out at unsealed joints; i.e. around Malco 
pins. 

3.6.1 First Stage 

3.6.1. A The mold and the Assy to be potted may be preheated to 110°F 
max. 

3.6.1.1 Using a syringe or equivalent, fill area around Malco pins 
with enough mixture for sealing as determined in 3.4.1, 3.4.2 or 3.4.3. 

3.6.1.2 Cure the mixture by allowing it to free foam at 175°F ± 5°F 
for 2 hours minimum. Application of mold coverc is permitted to 
prevent over potting. 

3.6.1.3 Allow unit to cool to 75 C F to 110 C F. 

3.U.I.4 Any voids where Malco insulators are still visible are 
to be filled using this same free foam procedure. 

3.6.2 Second Stage 

3.6.2. A The mold and the Assy to be potted may be preheated to 140°F 
max. 

3.6.2.1 Pour the required amount of mixture as determined in 3.4.4 

into the .remaining cavity, spreading the mixture uniformly over the 
entire area, and close the mold. The time available for pouring 
and closing the mold will be approximately 4 minutes from completion 
of stirring per par. 3.5.1. 
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3.6.2.2 Cure the unit at 175°F ± 5°F for 2 hours minimum. 

3.6.2.3 Any voids where wiring is exoosed are to be filled per 

Para. 3.6.2.A, 3.6.2.1 & 3.6.2.2. 

4. QUALITY ASSURANCE PROVISIONS 

4.1 Visual inspection shall be performed using the naked eye. 

4.2 The cured foam shall be rigid, non-tacky, and have the 

same size and shape as specified by the applicable drawing. Wiring 

may be visible but must be firmly imbedded in the cured foam. Wires 
which are visible must be c Dated with epoxy, .005 min. thk. per 

ND 1002004 Type V. 

4.3 Voids permissible providing wiring is not exposed. 

4.4 Qualification of materials. At the start of each 24 hour 
production period, a check of the materials shall be made regarding 
their ability to properly encapsulate. Test Method A shall be used 
as fellows: 

4.4.1 Test Method A . The materials shall be mixed as specified 
in paragraph 3.5.1. All associated components (containers, jars, 
etc.) shall be kept in an environment in which the temperature is 
maintained at 81 F i 6 F for a minimum of 4 hours prior to testing. 

At least thirty five (35) grams sha]l be mixed. Twenty five (25) 
grams +0 gram -1 gram of the mixture shall be poured into an eight 
(8) ounce, wide-mouth, glass jar within sixty (60) seconds after 
mixing has been completed. (The glass jar shall have nominal inside 
dimensions: 2.375” dia X 3.125" high). The mixture shall remain 
stationary and level until the foam has hardened (about 5-10 minutes). 
Care should be taken to set rhe glass jar on an insulating surface 
(foam pad) to reduce the transfer of heat through the glass. After 
the foam has hardened the dimension from the top of the foam crown 

to the top of the jar shall be measured. The resultant dimension 
shall fall within the range: 1.25" to 0.80". 

4.4.2 Test Method B. Test specimens shall be prepared by com¬ 
bining the material per paragraph 3.5.1. All associated components 
(containers, etc.) shall be kept in a g environment in which the 
temperature is maintained at 81 F 1 6 F for a minimum of 4 hours 
prior to testing. 95 ± 5 grams of this material shall be poured 
into a 1 pint round metal can approx, dim. 4" high x 3 1/4 dia. and 
allowed to free blow and cure for a minimum of 1/2 hour. 
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4. BONO FIND NO-28 TO FINO NO-16 4 FIND NO. I TO FIND NO. IS 
PER NO 1002004 

5. MARK .OS NIGH WHITE PER NO 1002013 / ND 1002122 TYPE Hr 
CLASS I APPRO* WHERE SHOWN 

6. * DEMOTES LENGTH IN FLEET 

7. SECURE FINO NO. 44 USING MIL-S-22473B 

t. SECURE HARNESS IN INDICATED AREA BY STAKING 
PER NDI002004 

9. FINO NO. 43 to BE USED FOR IDENTIFICATION OF 003400 
AND ASSOCIATED OASH NO. 

10. SERIALIZE PER NO1002023 
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MOTES! 

.1.INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 'RESCRIBED BT » 

2. ALL CONNECTIONS TO BE MADE BT WELOING PEP ,>0 1002005 
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10 AR DENOTES AS REQUIRED 
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EXCEPT TWIST WIRES TO MALCO TERMINALS WHERE REQUIRED 
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I INTERPRET DRAWING IN ACCORDANT >WTH STAKJARDS PRESCRIBED BY MIL-P T03Z7 
i AU. CONNECTIONS TO BE MADE BY WELDING FER NCh002005 
1 O WHITE DOT INDICATES LEAD TO BE CUT (OR FIRST LEVEL WIRING 

4. • BLACK DOT IKCACATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 

5. DASHED UNES INDICATES FIRST LEVEL WWING AND SOL 10 LNC INDKATlS SECOND LEVEL WRING 
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3 ENCAPSULATE PER NO 1002 217 
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SERIALIZE PER NDI002023 
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SECTION C-C 
SCALE 8/l 



SECTION B"B 
SCALE 2/1 


1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70I27 

2. MARKING AND LETTERING TO BE BLACK PER NDI0020I? AND 1002122 TYPE II CLASS I 
S. COAT ALL MATING SURFACES OF FIND NO.I 8. FIND NO,2 

WITH FIND NO. 10 

4. AR DENOTES AS REQUIREO 

5. UNLESS OTHERWISE SPECIFIED, TORQUE ALL TRAY HALF 

retaining screws istoio inch pounds 

6. SOLDER PER HD 100207', USING SOLDER PER OQ-S-57l,SNGO 

7. MARKING AND LETTERING 10 BE w-UTE PER NO 1002019 AND HD 1002122 
TYPE n CLASS I, SERIALIZE PER NO 1002023 

8. ENCAPSULATE PER NO 1002217 
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NOTES 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70J27 

2. PH..NTOM LINES OENOTE AGC COLDPLATE TO d£ 
SUPPLIED BY NORTH AMERICAN AVIATION, INC 
REF .'ART NO. VI6-6M04&-2IX 

3. UNO NO. 6.8,9,10 AND 11 ARE TO BE SUPPLIED AND 
IDENTIFIED PER NDI0020I9 

4. BONO FINO NO. 12 TO FINO NO.I USING MIL-A-5092, TYPE ii 

5 FINO NO. 12 TO BE USED FOR IDENTIFICATION OF PART NO. 
*003400 AND ASSOCIATED DASH NO. 

6 KARK .09 HIGH WHITE PER NDI002CI9 AND NDI0C2I22 
TYPE n CLASS 1,APPROX.AS SHOWN 

T SERIALIZE RER NO 1002023 
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I. INTERPRET DRAINING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327 
l ALL CONNECTIONS ro BE made BY WELDING PER ND1002005 

J. MARK .093 HIGH WHITE PER NDIOO? "9 AND ND|OC2;22 TYPE It CLASS 2,SERIALIZE PER NDI002023 
I. MARK.250 HIGH WHITE PER NDI0020I8 AND ND,002122 TYPE H CLASS! 

5 ENCAPSULATE MODULE PER NDI002002 BLACK POLYURF THANE FOAM IN I NT* LAI tw AREAS 0«LY 
5. BOND FIND NCX 2,3,5 10 FIND NO. I °ER NOI002004 

l BOND FIND NQ7 H) FIND NOS i ANO 4 PER NO 1002004 
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i. BOND FWO NO.8 TO FWONO-o AM) FUC NO.I PER ND 002004 
3. BOND FIND NO.IOTO FINONO.lSAND FINO NO.I PER NO 1002004 

I. COAT indicated SURFACESWITM CLEAR. EPOxy PER NDiOO2 035 .005 Tmk max. 
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NOTES: 

I. INTERPRET DRAWING IN ACCORDANCE YT.TH STANDARDS PRESCRIBED BY MB.-D-70327 
2.STAKE FIND NQ.8 THRU FIND NO.iOPES SD I002C09 
3.ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 
4.0 WHITE DOT INDICATES LEAD TO BE CUT FOR FAST LEVEL WIR:N6 
s.« BLACK OOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRIN6 
6.0ASHED LINES INOICATE FIRST LEVEL WIRING AND SOLID LINES 
INDICATE SECOND LEVEL ‘.TIRING 

7. K DENOTES CATHOOE SIOE OF DIODE 

8. FT DENOTES FEED THRU 

9. AR DENOTES AS REOWRED 

10.ON FIND NOl 2 ANO -IMJ NO 3 FIRST LEVEL WIRING ONLY IS S KJWN, WITH 
UNSLEEVEO WIRE SOLIO, ANO SLEEVEO WIRE SHOWN DASHED 
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I.INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-0-70327 
2.STAKE ALL COMPONENTS PER NDI002009 

3. ALL CONNECTIONS TO BE MADE BY WELDING PER N0IOO2OO5 

4. AR DENOTES AS REQUIREO 
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2. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
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NOTES'. 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 

2.STAKE ALL COMPONENTS PER NDI002009 
, 3. ~LL CONNECTIONS TO BE MADE 8Y WELDING PER NDI00200S 

4.0 WHITE DOT INDICATES LEAD TO BI CUT FOR FIRST LEVEL WIRING 
5.% BLACK DOT INDICATES LEAD to BE CUT FOR SECOND LEVEL WIRING 
€.DASHED LINES INDICATE FIRST LEVEL WIRING AND SOLID LINES 
INDICATE SECOND LEVEL WIRING 

7. FT DENOTES FEED THRU 
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1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70J27 

2. PHANTOM LINES DENOTE AGC COLDPLATE TO BE 
SUPPLIED BY «ORTH AMERICAN AVIATION, INC 
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VIEW A-A 
SCALE 2/1 
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NOTES 


-SURFACE 
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INSTALL FIND NO. 0 AND FIND N0.44AS SHOYN.WITH FINO NO.43 TIGHTENED/MEASURE GAP ON 
EACH SIDE, BETWEEN FIND NO.8 AND FINO NA9. LOOSEN FIND N0.43 ON ONE SIDE ONLY. 

JACK OUT FIND NO. 8 AND INSTALL FIND N0.4i OVER STOP PINS ON EACH SOE OF FIND NO. 8 AS REQUIRED 
SO THAT THE TOTAL THICKNESS OF FIND NO. 4J IS .00I/.004 GREATER THAN MEASUREO GAPS. 

JACK IN FIND NO. 0 AND TIGHTEN FINO NO.43 

MARK.10420 HIGH WHITE PER NDI0020I9 AND NDI002I22 TYPE Et CLASS I ..USING MARKING INK 1006271-1 
MOUNTING TORQUE ON SCREWS'A' TO BE 3.S-4.5 IN LBS 
BOND FINO NO S3 TO FINO NO. 24 PER NO 1002004, TYPE Z 
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NOTES 

BOND FIND NO. 37 TO F|MQ NO. 12,FIND NO. 3fi TO FIND NO. 13 PER NO 002004 

2. MURK .08/10 HIGH WHITE PER ND 1002019 l NDI0 02 12 2 TYPE H CLASS 2, USING MARKING 

3. SOLDER PER ND 1002071 

4. WIRE PER NO 1002032 

5. AR DENOTES ASREOUIRED 

6 MIL -1-631 TTPE F, FORM UA, GRAOE A , CLASS I ,CATEGO RY I, AWG SIZE NO. 24 

7. -OENOTES LENGTH IN FEET 

8. FIND NO. 41 THRU 45 ARE TO BE SUPPLIED 
A IDENTIFIED PER NO 10020)9 

9. SECURE FIND N0.4T USING MH-S 22473,GRADE H 
I O.ENCAPSLLATE PER NDI00Z2I7 

II. ACE FIND N0.7 TOFINO NftS USING FIND NO.iB 

I 2 REMOVE LOCK WASHER FROM FIND NO.18. ADJUST FINO N0.I8 TO ACHIEVE 2 -3 BACK OFF 
'of FIND N0.IB8RIGHTNESS STOP 

I 3. SECURE HARNESS IN INDICATED AREAS BY STAKING PER NO. I002C04 
14. SERIALIZE PER ND 1002023 

I 5. FINO NO 46 TO BE USED FOR IDENTIFICATION OF PART NO 1003770 AND 
ASSOCIATED DASH NO. 

I 6. MOU N TING TCRQUE FOE JACKING SCREWS (I004S79) TO BE 13-19 IN. LBS 
.7. MOUNTING TOROUE FOR JACKING SCREWS (l004563) TO BE 3-4 IN.LBS 

18. •• OTY TO BE DETERMINED AT ASSEMBLY 

19. APPLY FIND NO ab TO MODULE MOUNTING SURFACES 

20. POTTING I this AREA TO CONFORM TO CONFIGURATION OF FIND NO. 50 

21. BONO find Nu.59 TO FIND NO. 60 A FIND NO. 60 TO DS4 PER NDIOO2004 
2?. MOUNTING TOROUE ON SCREWS MARKED "a" TO BE 3.5 TO 4.5 IN-LBS 
23.INSTALL FINO ND4& FIND NO. 54 AS SHOWN WiTH FIND NQ 55 TIGHT r NED, 

MEASURE GAP ON EACH SIDE, BETWEEN FIND NO. 4 AND 2 LOOSEN FIT. NO 55 
ON ONE SIDt ONLY. JACK OUT FIND ND4 AND INSTALL FIND NQ fj OVER STOP PINS 
CN EACH SIDE OF FIND NO. 4 AS REQUIRED SO THAT THE TOTAL TF CKNESS OF FINO 
NQ 53 IS.00I/.004 GREATER THAN MEASURED GAP. JACK IN FIND NO. 4 ANO TIGHTEN 
FIND NQ 55 

24. MARK .I8/.20 HIGH WHITE PER ND 1002019 AND ND 1002122 TYPE II CLAij 2, USING 
MARKING INK 1006271-1 

25 INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY Mil-0-70327 



SEE NOTES 2» 
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NOTES 

I.BCNj F NO. 2 a 21 TO FIND NO. I a FIND NO. 3,*.,5,a6 
T: "AD NO. 2 PER NDI002004,TYPE JX.SEMI-RIGID 
H.SOuDER PER NDI00207I USING SOLDER PER NDI002075 
5.ENCADSULATE AREA SHOWN PER NDI002236,CURE SCHEDULE A 
4.* DENOTES LENGTH IN FEET 

5.INTERPRET DRAWING IN ACCORDANCE WI T H STANDARDS 
PRESCRIBED BY MIL-0-70327 
6.IDENTIFY WITH PART NO. PER NDI0020I9 

7.STA^E WIRES IN INDICATED AREAS TO FIND N0.2I PFR MDI002004, TYPE 2 
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NOTESi 

1. THIS DRAWING FOP REFERENCE ONLY 

2. INTERPRET DRAWING in ACCORDANCE with 


STANDARDS PRESCRIBED IN MIL-D-70327. 
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